Title of the Invention D-1502 
FOURIER TRANSFORM INFRARED SPECTROMETER WITH DRIER 



Background of the Invention and Related Art Statement 
[0001] The invention relates to a Fourier transform infrared 
spectrophotometer (hereinafter referred to as "FTIR") provided 
with an optical element made of a material with deliquescence 
property, more specifically, relates to a method for removing 
moisture in a chamber storing the optical element. 

[0002] An optical material with deliquescence property (a 
property of absorbing and dissolving moisture in air) such as KBr 
has been used for an optical element such as a beam splitter or 
the like in an interferometer of FTIR, Therefore, in order to 
prevent the deliquescence of the optical material, the 
interferometer including such an optical element as described 
above is stored in a sealed chamber with a drying agent such as a 
silica gel for removing moisture therein, 

[0003] Incidentally, in general, as the moisture is absorbed, 
an ability of the drying agent to absorb the moisture is lowered* 
Therefore, it is necessary to exchange the drying agent 
periodically to maintain the ability of absorbing moisture at a 
desired level. 

[0004] In the FTIR described above, air enters the sealed 
chamber when the drying agent is exchanged. Accordingly, it is 
difficult to exchange the drying agent in a high humid 
environment. For this reason, when the drying agent is exchanged, 
it is necessary to move the FTIR to a place with a low humidity. 
[0005] It is troublesome to exchange the drying agent 
periodically. However, if the drying agent is not exchanged for 



a long time while the FTIR is used frequently, it is possible to 
damage the optical element due to the deliquesce. 

[0006] In order to reduce a frequent exchange of the drying 
agent in the FTIR using an optical material with deliquescence 
5 property, Japanese Patent Publication (KOKAI) No. 10-253454 has 
disclosed an FTIR having a sealed chamber in which an 
interferometer using an optical material with deliquescence 
property and a heater for an infrared light source are arranged. 
A box member including a drying agent is disposed adjacent to the 

10 heater for the infrared light source. The box member further 
includes a first opening for communicating with an atmospheric 
air side, a second opening communicating with the sealed chamber 
side, and a valve for opening one of the two openings. In the 
FTIR, the heater for the infrared light source dries and 

15 regenerates the drying agent while the FTIR is in use. The valve 
of the box member opens the first opening to the atmospheric air 
side when the FTIR is in use, and the second opening to the 
sealed chamber side is opened while the FTIR is not in use. 
[0007] The present invention has been made to solve the 

20 problems mentioned above with a method different from that 
disclosed in Japanese Patent Publication No. 10-253454, and an 
object of the invention is to provide an FTIR wherein it is not 
necessary to exchange the drying agent at all, or frequently. 
[0008] Further objects and advantages of the invention will be 

25 apparent from the following description of the invention. 

Summary of the Invention 

[0009] To attain the objects described above, according to the 
present invention, an FTIR includes an optical element made of a 
30 material with deliquescence property, a chamber for housing the 



optical element, and a drying unit disposed in the chamber for 
discharging moisture condensed at a cooling portion thereof 
provided in the chamber to the outside. The drying unit may 
include a Peltier element for the cooling portion. 
5 [0010] In a case that the drying unit includes the Peltier 
element for the cooling portion, the drying unit is attached to 
the chamber housing the optical element such that a cooling side 
of the Peltier element faces an inside of the chamber housing the 
optical element, and a heating side thereof faces an outside of 
10 the chamber. The cooling portion disposed in the chamber 
contacts the cooling side of the Peltier element. 

[0011] When the Peltier element is powered on, the moisture is 
condensed on the cooling portion contacting the Peltier element 
in the chamber. The condensed moisture is transferred to the 
15 heating side of the Peltier element disposed outside the chamber 
through, for example, a separately provided absorbent, and is 
discharged outside as water vapor. Therefore, the moisture in 
the chamber is reduced to maintain the chamber in a low moisture 
state . 

20 [0012] In a case that the drying unit has a power supply line 
separated from that for operating the apparatus at inside or 
outside of the apparatus, it is possible to continuously operate 
the drying unit even when the apparatus is not in use. It is 
also possible to confirm an operating state of the drying unit 

25 when a display lamp is provided in the power supply line of the 
drying unit. 

[0013] A drying agent may be provided in the chamber housing 
the optical element in addition to the drying unit, as in the 
conventional FTIR. In this case, since the drying unit is 
30 provided, the drying agent does not need to absorb a large 



quantity of the moisture, thereby reducing a frequency of 
exchanging the drying agent. It is also possible to maintain the 
chamber housing the optical element in a low humidity state even 
when the drying unit is stopped due to electric power failure or 
5 the like. 

[0014] As described above, according to the present invention, 
it is possible to eliminate the exchange of the drying agent or 
reduce the frequency of exchanging the drying agent. 

10 Brief Description of the Drawings 

[0015] Fig. 1 is a schematic view showing a structure of an 
interferometer portion of an FTIR according to an embodiment of 
the present invention. 

15 Detailed Description of Preferred Embodiments 

[0016] Fig. 1 is a sectional view schematically showing an 

interferometer portion of an FTIR according to an embodiment of 
the present invention. In the drawing, reference numeral 1 
represents a sealed chamber for housing an interferometer. The 

20 sealed chamber 1 includes an infrared light source 2 and a 
Michelson interferometer 11 as an example of the interferometer. 
The interferometer 11 includes a beam splitter 3 formed of an 
optical material such as KBr with deliquescence property. 
[0017] A sample 9 is placed outside the sealed chamber 1 in a 

25 light path of an infrared ray separated from the interferometer 
11 in the sealed chamber 1, and an infrared ray detector 10 is 
provided for detecting the infrared ray passing through the 
sample 9. 

[0018] A drying unit 5 having a Peltier element is provided 
30 for maintaining the sealed chamber 1 in a low humidity state. 



Reference numeral 6 represents a cooling side of the Peltier 
element, and reference numeral 7 represents a heating side 
thereof. The cooling side 6 is disposed in the sealed chamber 1, 
and the heating side 7 is disposed outside of the sealed chamber 
5 1. A moisture absorbent 8 is disposed for transferring the 
moisture from the cooling side 6 to the heating side 7 of the 
Peltier element with a capillary phenomenon. The moisture 
absorbent 8 absorbs the moisture from the cooling side 6 and 
transfers the moisture outside the sealed chamber 1. The 
10 moisture is heated on the heating side 7 of the Peltier element 
and discharged. -As — a dr y ing unit as described above, — for e^amp4-©^ 
^,- drying unit available under the name of " D RY- CAB I " — ( - produc t— of — 



Tol i han Co . , — Ltd. - ) — can be used.- Further, a drying agent 4 such 



T 



as a silica gel is disposed in the sealed chamber 1. 
15 [0019] The infrared light source 2 and the Michelson ^ ^ 
interferometer 11 have a power line 12, and the drying unit 5 has ^z,^ 
a power line 13 separately. The drying unit 5 can be operated 
when the interferometer 11 is not used. 

[0020] In the present embodiment, when the Peltier element of 
20 the drying unit 5 is powered on, the moisture in the sealed 
chamber 1 is condensed on the cooling portion contacting the 
cooling side in the sealed chamber 1. The condensed moisture is 
transferred to the heating side 7 at an outside of the sealed 
chamber 1 through the moisture absorbent 8, and the moisture 
25 heated on the heating side 7 is evaporated and discharged outside. 
With this mechanism, the moisture in the sealed chamber 1 housing 
the interferometer 11 is reduced, thereby lowering the moisture 
content of the chamber. 

[0021] While the drying agent 4 is not necessarily required, 
30 in a case that the drying agent 4 is provided as in the present 



embodiment/ it is possible to maintain the dried state in the 
sealed chamber 1 more securely. For example, in a case where a 
capacity of the drying unit is low, or the drying unit is stopped 
due to electricity failure, the dried state in the sealed chamber 
5 1 can still be maintained. 

[0022] According to the present invention, the FTIR includes 
the drying unit for discharging the moisture condensed at the 
cooling portion provided in the chamber housing the optical 
element made of a material with deliquescence property. 

10 Accordingly, it is possible to maintain the chamber at a low 
humidity sate with the drying unit running continuously. Thus, 
it. is not necessary to provide an ordinary drying agent, or 
exchange the drying agent. In the case that the drying agent is 
used at the same time, even when the drying unit has a low 

15 capacity, the drying agent does not need to be exchanged 
frequently. 

[0023] While the invention has been explained with reference 
to the specific embodiments of the invention, the explanation is 
illustrative and the invention is limited only by the appended 
20 claims. 
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